Background -The consequences of chronic obstructive pulmonary disease (COPD) on daily life, encapsulated by the term "health-related quality of life" (HRQL), are important in determining appropriate home care. There is a need to understand the relative contribution of respiratory impairment, physical disability, coping, age, and socioeconomic variables on HRQL. Methods -Patients with COPD were recruited on admission to a pulmonary rehabilitation centre. Respiratory impairment was assessed by lung function tests and physical disability was evaluated by a 12 minute walking test. HRQL was assessed by means of the St George's Respiratory Questionnaire (SGRQ) measuring "symptoms", "activity", and "impact". Because the SGRQ does not include a measure of "well being", this was taken from the medical psychological questionnaire for lung diseases. The COPD coping questionnaire and a questionnaire covering basic socioeconomic variables were also used. Results -One hundred and twenty six patients of mean (SD) age 65 (9) years and mean (SD) forced expiratory volume in one second (FEVy) 39 (9)% predicted were included. The scores on the SGRQ indicated severe impairment. Correlations were found between lung function parameters, 12 minute walking test, and the HRQL "activity" and "impact" components. Coping strategies were correlated with the "activity", "impact", and "well being" components. No correlations were found between age, socioeconomic variables, and HRQL. FEV1, 12 minute walking test, and the coping strategies "avoidance" and "emotional reaction" were the best predictors of HRQL. Conclusion -In patients with COPD methods of improving physical performance and teaching adequate coping strategies should be considered in order to improve HRQL.
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In many western countries it is generally believed that the number of patients suffering from chronic obstructive pulmonary disease (COPD) will increase. Most patients with COPD are treated at home, and it is therefore important to understand the consequences of the disease on the patient's daily life as perceived by health-related quality of life (HRQL) "symptoms" (ct = 0 60), "activities" (ct = 0 82), and "impact" (cz = 0-7 1). A high Cronbach's ct indicates a high level of homogeneity of the items within that scale. The "symptoms" component contains items on the level of symptomatology including frequency of cough, sputum production, wheeze, and breathlessness. The "activity" component is concerned with physical activities that either cause or are limited by breathlessness. The "impact" component covers such factors as employment, being in control of health, panic, medication need and side effects, and the disturbance of daily life. The three components of HRQL are scored separately in the range 0-100% with a score of zero indicating no impairment. Because the SGRQ does not include a psychological dimension, the "well being" component of the medical psychological questionnaire for lung diseases (MPQL) was added to the HRQL questionnaire."8 The MPQL scales were validated and a high internal reliability was found. "Well being" consists of 13 items (o = 0 92) and measures mainly the state of mind including anxiety. Patients were asked whether they agreed (1), did not know (2), or disagreed (3) with the described items. The MPQL scores range from 13 (very unfavourable) to 39 (very favourable), but are inverted for the purpose of this study for the sake of consistency with the SGRQ. In other words, in this study a low score implied that the patient felt good.
To assess coping strategies the COPD coping questionnaire (CCQ) was used. This is derived from the asthma coping questionnaire'9 and measures "avoidance" (16 items, oc = 082), "rational action" (12 items, oc= 0 85), and "emotional reaction" (6 items, o = 0-64). The CCQ scale scores range from 1 to 4. Subjects were asked whether they (1) hardly ever, (2) sometimes, (3) often, or (4) very often showed the behaviour described. In addition, a questionnaire was specifically developed for this study in order to ascertain basic socioeconomic variables (age, sex, household composition, social class).
DATA ANALYSIS
Pearson's product moment correlation coefficients (r) were determined to examine the degree of correlation among lung function variables, 12 minute walking test, coping, and HRQL scores. Differences between age, sex, composition of household (alone/together), and social class (low-medium/high) with respect to HRQL were tested using t tests for continuous variables and x2 tests for categorical data.
To identify the study variables most predictive of HRQL, stepwise multiple regression analyses were performed. Only variables that showed a significant correlation (p<005) with HRQL were used as independent variables in the regression analyses. Dependent variables for this model were the HRQL components "activity", "impact", and "well being". All analyses were performed using the Statistical Package for Social Sciences (SPSS). In order to investigate the multiple relationships between various factors with the components of HRQL, correlation coefficients were computed (table 3) . No significant correlations were found between physiological parameters and the HRQL "symptoms" component and "well being". However, significant correlations were found between FEVy, Pimax, and the "activity" component. Significant correlations were also found between Pimax and "impact". The 12 minute walking test alone showed a significant negative correlation with the "activity" and "impact" components of HRQL. The coping dimension "avoidance" was negatively correlated with the components Table 3 Pearson's correlation coefficients (r) between HRQL components "activity", "impact", and "well being" and respiratory function, 12 minute walking test, and coping dimensions (n= 126)
Health-related quality of life "Activity"' 'Low score represents favourable state of well being. *p<0-05; **p<0-01; ***p<0-001. "activity" and "impact". Furthermore "emotional reaction" was positively correlated with "impact" and negatively with "well being". HRQL components showed no significant relationship with age, sex, social class, or composition of household.
Three separate stepwise multiple regression analyses were used to identify variables that best predict HRQL (table 4). As there were no significant correlations between "symptoms" and the independent variables, no regression analysis was performed on this component of HRQL. Using "activity" as the dependent variable, first FEVy and then 12 minute walking test entered the equation. Pimax and "avoidance" were eliminated as they provided no additional prediction to the independent variables already in the equation. FEV, and 12 minute walking test accounted for 23% of the variance of "activity". With "impact" as the dependent variable, "emotional reaction", 12 minute walking test, and "avoidance" successively entered the equation, which accounted for 31% of the variance. Pimax was deleted as it no longer contributed significantly to the regression. In the stepwise regression analysis with "well being" as the dependent variable and FEV1, 12 minute walking test, "avoidance" and "emotional reaction" as independent variables, only "emotional reaction" reached statistical significance and explained 20% of the variance.
Discussion
This study gives insight into factors that determine the four components of HRQL: "symptoms". "activities", "impact", and "well being". Significant correlations were found between FEVI, the 12 minute walking test, coping strategies and the HRQL components "activity", "impact", and "well being". However, of the lung function parameters analysed only FEV, explained part of the variance regarding "activity". These results are consistent with previous investigations, indicating a relatively weak relationship between pulmonary fumction and HRQL in patients with COPD."59 10 20 The 12 minute walking test correlated negatively with the HRQL components "activity" and "impact" and partly explained the variance in these components. This indicated that patients with better results on the walking test had less restricted activities and that the disease had less impact on their daily life. It is believed that the 12 minute walking test provides information about daily functioning.2'-23 Many studies have shown that a programme ofregular exercise improves walking distance and the well being of patients with COPD in the absence of significant lung function changes." 212 Our data emphasise that exercise performance is relevant to daily functioning and HRQL in this group of patients. However, exercise capacity failed to account for all the variability in HRQL.
Several studies have underlined the importance of adequate coping strategies for patients with COPD27-29 and our study confirms the contribution of coping behaviour in HRQL. Significant negative correlations were found between the coping dimension "avoidance" and the HRQL components "activity" and "impact". Furthermore, "avoidance" explained part of the variance in "impact". This indicates that patients who tend to deny their disease experience less limitation in their activities and are less influenced by the disease in daily life. "Emotional reaction" was correlated with "impact" and "well being" and also explained part of the variance in these components of HRQL. The negative correlation between "emotional reaction" and "well being" suggests that coping in a very emotional way is not favourable for the feeling of well being. This is in line with previous findings which found that patients with COPD who participated in an exercise programme used fewer emotion-focused coping strategies than those who did not exercise. 30 pulmonary disease.
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